3 



THIS DOCUMENT CONSISTS OF . ..<&£.. ... PAGE(S) 
NO .3 OF ...Ar COPIES, SERIES . ..A 



MMkmM DISTHICT HXSf OST 

BOOK I * (JSHSRAL 
fOLQlffi 4 - AEmiAJOT ACUITIES 



CBAPTEB 9 * Aeetetaaee Oa the Caned! »a 
Pile Project 

CHAPTER 10 - The Oak Ridge Institute Of 
luolear Studies 



BY AUlHOiill. x OFfi^^.^, 





SEP 2 61952 
TECHNICAL LIBRARY 



5 J* ':I-i.'f-« 




SS&JJH&mH DISTRICT BISTORT 
BOOK I* - 1UU AUXILIARY AC1ITIIISS 

Chapter 9 # Aasiatanoo on the (to ftdlsa PI Is Project, 

table oy ocmma 

Par* 1&. ' ?*gs I 

l» Beginning of ths Project* 9*1 

2* Ptorpoa* 9»2 

5* ^itl»h-KkM»diJm«-tABwrl«wMi Co-operation 9»J 

I** Bosoriptlon of Plant 9*8 

*• Oo&or&l 9«8 
b» Site 9*9 
Design of His 9*9 

(1) Soesr Lsrsls* Gapsoitlos* and 9%m 9*9 

(2) tte PUs 9*U 
A* Extraction. Pyoosssss 9*17 

(1) SBraooiiai 235 Prossss 9*17 

(2) Plutonium ftrooooo 9»ia 
•* G«n*r*l lAyout 9«20 
f . Doop Riw VUUgo 9*2t 
S* Oonstruotioa sad ®|wr*tiag Goatraotort 9*21 

5« Basrgy £«poxt*&tUl PU«"« or "ZSSP* 9«22 

6* Fro gross *nd Coats 9*25 

a* Qoaplotlcm Est* 9*25 

»• Costs 9*25 

7. Benefit* to the Uhited States 9*26 



mahhattak district history 



BOOK I, OSBBRaL - VOLU24B k, AUXILIARY ACTIVITIES 
Chapter 9» Assistance on the Canadian File Projoot. 

I* Bsiftnnlng} of the Proj ec t * - The early beginning of the Cana- 
dian Pile Project is recorded briefly in the docuaent whioh was ieeued 
In Great Britain, a few days after the bombing of Hiroshima, under the 
title, "statement by the Department of Soientlfio and Industrial Re- 
search, Ieeued August 12, lgi|5". Ohdor the heading t "Joint British* 
Canadian-American slow neutron project in Canada"* this dooaaent reads* 
in part, as follows (Reference! 1* in Appendix to this Chapter) i 

"Toward the end of it wee decided that the slow neutron 
researoh in progress at Cambridge would proceed more quickly and effi- 
ciently if it were transferred to a plaoe geographiooliy nearer to 
Chicago where the eorresponding Aeerioan. work was being oarrled out* 

*A proposal was mad* to the Canadian Oovemment <4»t a joint 
Briti sh-Canadien researoh establishment should be set up in Canada to 
work in elds* touch with the American group* The Canadian Sorernment 
weloomed the suggestion, with the result that at the beginning of I9I43 
a large researoh establishment was set up in Sfentreal under the general 
direction of the Rational Heeearoh Council of Canada* 

"Praotioally the whole of the Cambridge group, under fir* 
Ualban, was moved to Montreal where the researoh staff was rapidly aug- 
mented by many Canadian scientists, several new recruits from the 
United Kingdom, and a certain number from the United States* The labo- 
ratory was at first directed by Dr» H&lhan* Ilia resigned this position 
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early in lyttk Prof* J« C* Coekorof t vms appointed to suceod him* 

"During the apring of igi& t:he itmerieena joined aotively In 
that project which now became a joint Br i ti ah-^anskdiaa-Aiaori oan enter* 
priae* It* aoope waa enlarged and in 19UU a site mi aeleeted on the 
Ottawa, River, near Petewawa, Ontario, for the construction of a pilot 
scale pile using heavy eater supplied by the United States Govenanant 
as the elowlng-down medium** 

2# Purpose* - The project contemplated the design* construction 
and operation, of a heavy-water-taoderatod pile pilot plant, for produo- 
tion of both plutonium and UEJJ, and the able Canadian and British 
scientists who were engaged in experimental work in Ifentreel were eager 
to undertake it, with the noeessary asaistanoe fro» the United States* 
The group was then headed by Prof* Go ok croft, and sane of its mam bars 
had participated in the early stages of the Ufa! ted States project* 



It was an open question whether heavy water might be more suit- 
able than graphite as a pile moderator* but all concerned agreed that 
the possibility should not be over-looked and that a uranium-heavy 
water pile of more than experimental else should be built and operated, 
to extend and supplement the knowledge expected to be gained from the 
experimental F~9 pile which was then about to reach operation in the 
Argoane Laboratory* the principal reason why the idea of uaing heavy 
water as a moderator had been discarded for the full scale piutonium 
production plant in Bknford waa the difficulty of manufacturing heavy 
eater in sufficient quantity in the time expected to be available; but 
sound long-term planning dictated that careful exploration should be 
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made of all poaai bill ties o£ the use of l**avy water as a xaoUwator* 

Ao important additional purpose of the project was to insure that 
the Canadian and British sol cutlets la Canada would have facilities for 
nuclear physios ea^erlseatatlon* Including atgnifioaat ouantltlee of 
various fissile n&terials, as well as the pile itself and all its mix* 
iliaries* these faoilitles they were naturally v«ry keen to have* 

In a later paragraph herein sane of the benefits expected to ae» 
orue to the United statee fros this project are enumerated* Sheet 
serve to amplify the general purpose of the protest insofar as the 
Halted States is concerned* 

3* BrlUah*i3anadlan«Ag»rlean Co^pqjmtloa» * She active parti* 
dpatloa of the tfcited States la the project* which began in the spring 
of l$hk» ae desorihed in the British statement, was preceded by dleeoe* 
slon early in- that year eetweeat a\Jor General It* St* droves* <3o*mene> 
Ins General «f the Manhattan Piatrlot) Prof* etr Janes Cbadwiok, teen* 
jiical advisor to the Halted Kingdom members of the Combined Policy Con* 
stitteef and Bean C» <*• llfcelEenslo* President of the fictional Be search 
Council of Canada* The Combined Policy Committee* at a moetlag on 1? 
February l$hh* had appointed thee* three nsn aembere of a eub-eoamittee 
"to advise on cost* feasibility and tins schedule for eenetruotlon of a 
heavy water pile plant under joint ieierloan*BriUsh>(Sanadiatt auspices* 
to be located in Canada and to use heavy water produced in the United 
States"* A comprehensive report by this sub*eoamittee was accepted and 
approved by the Conbined Policy Cornel ttee at its nesting on 19 September 
l$hk* As stated la this report. It was "prepared after technical 
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discussions as to the possibilities for the construction of heavy 
water piles with 2$»esrs« A* H* Cotton and K. Fermi, and others, at 
Chicago, and with Messrs* H« llaiban, £« E* Kewell, and others, at 
ftntreal** (Bofereneest 2, % i**) 

In Say i9Wi» an agreement was negotiated* whereby the J&nhattan 
District and the f&mtreal sroup, under Dr# J* D. Coekoroft, would 
interchange information essential to the construction of the Canadian 
idle (Beferenoest 5» 6)« This agreement was amplified by subsequent 
additional decisions* Because of security restrictions and because it 
was essential to avoid delay to any important part of the program then 
being prosecuted with the utmost speed in the Salted States* this 
agreement was Had ted within prescribed bounds* Information from ho* 
Alamos and Bamford was not to be divulged, and this left the Metal- 
lurgical Laboratory and the Clinton Laboratories as the main sources of 
information for the Canadian group* Without access to Information from 
Hartford, the group was cancelled la large aeasure to develop their own 
Ohemioal extraction processes* Independent development one necessary 
In some phases of the project anyway, because of the novel features of 
the proposed plant* and it Is believed this has had further advantages 
also in tending to increase the general process knowledge to become 
available* 

She agreement, with Its later supplements, also provided that 
certain orltloel materials* Including samples of Irradiated metal s, 
would be furnished by the l&jltod States (Beferenoest % 6)# 

Through decisions reached in meetings of the Combined Policy 
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During late f.fey of lgLjlj, Dr, Cookoroft and other senior scientists 
of the Montreal Group, including Drs* Halbaa, FJewall, Fleosefc, Volkoff, 
Sinns and fonteeonvo, visited the ifcstallurgioai Laboratory in Chisago* 
A comprehensive series of meetings took place, extending froa 25 to 2/ 
fcSay At tbase a&d subsequent meetings, many of the problems In- 

▼clved in tho oontesplated project wore discussed* The Jolted 3b*tes 
refreeestatlvoa who attended Included Dr«* Canton,, Allison, Watson* 
Wigner, Skgneae, (Ironinger, Young, ojjiingar. Grouts, Brugenaa* and 
Jacobson, of the Bfetallurgieal Laboratory, and J&jors Benhow and 
Peterson of the l&nhatian District* (References* % 8, 9, 10, 11.) 

itaoag the specific subjects discussed at these meetings wars* 
film foroatiaa, activation of effluent water, general engineering* , 
ohi elding, health hasarda, lattice design, control and stability, boil- 
ing disease, light and heavy water cooling, production of canning* 
water trea-baent, general organisation of the Jfentreal group, and 
liaison with the Manhattan 31 strict* 



General Orovee established a liaison office In Sfentreal, which 
waa later given the name Evergreen Area, and he assigned <3kJor 1U 3* 
Benbow as Liaison Officer, to represent hint and to Implement the intej— 
change agreement* As his scientific representatives and advisers, and 
to provide liaison with the Metallurgical Laboratory, Sonera! <irovaa 
assigned Br* W* W* Vievfcson, physicist and Dr* John R* Huffman, chemical 
engineer, to the sfantreel office* These senior and experienced scien- 
tist* worked olesely with the afcntroal group until Xoveaber 1^*5, T&en 
they were replaced by Dr. George 2*. Well, physicist and veteran pile 
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expert from the fSiitad States pile project. In Bootaaber ig^i> Major 
P« Flmia replaced Major Benbowj Uajor Flrmin wg la turn replaced toy 
Colonel Am <?• Hlelaen in February 19^|6« (References 5«0 

*Mted State a assistsnoe continued fren H&y l&k to August 19^6* 
when enactment of the A teal© Energy Act of 19(46 (approved by the Fvoai- 
dent 1 August 19/46) suspended ail interchange of restricted inforaatloa 
and criticsil notorial** Bending determination, at high level, of poll* 
alee for Sri tl eh-Cenadlan-itoeriean oo-operatlon with respect t» agree- 
sente Bade prior to the passage of the Act, this suspension continued* 
bat the United States representatives reaained at the project as eus- 
todians of uVS* property, as liaison for declassification, and as ob- 
servers* end the matoriale loaned by the United States wire retained, 
with status unchanged, by the Canadians (Reference* 12, See* 10)* 

Ucder the Canadian Atoa&o Snergy Act of I9^j6. wfaioh was enaoted 
31 August lgltfS, full responsibility for the control of atonic energy in 
Canada was plaeed upon an Atonic Energy Control Board* (Beferenoe* 13, 
pm &%) 

Sith the establishment of the Atomic Energy Reeearoh laboratory 
at Ssrwell* Dideot, England, a considerable proportion of the British 
personnel at the project was called baok to England. This loss in 
personnel ens eeapensated to some extent - at least in aanpower If not 
in experience * by the assignment of other Harwell personnel to the 
Canadian projeot for several months of training* fthen the situation has 
stabilised, it is anticipated that there will be at the projeot a group 
of about ItQ on the British pay roll (out of a total of approximately 
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320 soiontisto and ongirioors), but the turnover within this group will, 
probably b« approolablo. (Roferonooj 1J # pp« XO # U») 
b« Ponorlption of Plant, 



antor«iBodorfttod pllo, or * "poljflior* ©hain-roaohing pllft* of pilot plant 
actio* aigr July 19UU* tb» pro4«**» than* aa stated In the British an* 
nounoattsnt, « joint enterprise of Sngland, Canada and the Waited States, 
had become tentatively eryetftllisedi ft sits na seleeted and froa that 
tlae on th» offorta of tho actional aeae*reit Council Lftborfttoriaa were 
eoneentrated on <£eei&i end construction* 

An excellent deeorlptiott of the plant may bo found In *fhe 
P&nadlan File Pilot Plant * Xntoria Sepert on £eaigu and Ganstruetloa * 
Constituting a final Soport by John R» 3ufftaan% written «« of 1 Dceon- 
bar 19(45 (Referencei 14) * Although oonetruotton bad not yat boon o©** 
pleted ftt that tlata and although tho design of sens ports of the pro- 
oeselng oquipmaat had not yot boon dotoamined, Br« 3tffiaan*a report and 
tho drawings aooonponying it ftro still easontially accurate Insofar no tho 
major features of the pile and of tho plant no a whole aro oonoomod 
(Boferenees 8)» Engineering changes aado since bid report ma written 
have boon alitor onoa in th» auxiliary, servioe, and extraction eystame* 
(It aay bo uaoful to intorpolato bora that although construction was 
substantially completed boforo 51 Deeenber 1<&6, oparotion wae still 
several month* in tho futuro on that date)* 



Excellent supploBontary information, partioulnrly with respect to 
tho oxtraotion processes* which had net boon designed whoa. Dr* Huffiaan 



a* general* • She Canadian* or pilo, ia temod * heavy* 



9.8 



RESHOED~»ffA 




-KrmtcrrtiYMGX. ...act .a*** 



MiicKtMlf INFOKMAT I ON 




prepared hi a report, may bo found In the "Tonal nal Report Covering 



May 19(47 (Reference 1 15) • 

It it not nooeaaary nor ftdvl e&ble to repeat here in any detail 
the deeerlptlon of the pleat* A brief outline of the aajor featurea 
will ewffiee* 



ie en the Ottawa River sear Chalk Biter* Ontario* (The Britleh state* 
MBt quoted herein above deaerlbea the site aa near .Petawawe* Ontario*) 
the area oeeupied by the plant bulidinge and other faelUfcloa eon* 
prlaaa* roughly* a reetanglo aeaeariag approximately 1500* by 5,000 «, 
or about 100 eorwa* In addition* the project haa repaired the oon- 
atruotlon of a village for living moaoapdationa and eervieea for the 



operating and direotlng peraonnel* fhia la deaoribed aa loeated on a 
eove in the Ottawa fiiver aeven allea west of Chalk Biver* Ontario* and 
about 12 ailea by road frea the plants, the Tillage hae been neaed 
Peep River* 



reaetlng unit ia a polymer (heavy eater)* heberogeneoua, normal-water 
eooled* alow neutron pile* deaigned for 10,000 kw output* fir at eati- 
aated to require 18*9 tone of heavy water and 10 tone of metal* Ori- 
ginally, In July 1<&U* •» output of 8G00 kw> est Ida ted to require 15& 
bona of heavy water and tone of metal* waa propoaed* Aa a reault of 
later deei alone on aoae of the design problems* however, laflueneed by 



Period Oct. 22, loj£ to Hot. JO, by Dr. George U flail*, dated 26 



b* ffll to* * the aite aeleeted for eonatrttetiea of the plant 



e* SNiajgn of Pile* 

(1) Power lavola* Oayooitloa* and Flmu «• the ehaia* 
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Canada for nedleal (both reaoarah and therapeutic), industrial, biof 
logical, and other laboratory uaaa (Beferenoeat % 15) • A» an oxperi* 
aentai aouroo of neutrons. It la eattmbed that a mairiaiaa neutron flax 
of between 10*3 and 10^* cqoar* eentbaetera per aaoead will be avail* 
able (laferenoei 9)« 

(2) The Pile* (Befereneeai lit, 1?.) » She pile ltaolf 
een*i*ts principally of an alus&nun tank, 8**9*** G»D» s KM-6* bight 
bailt a* a eailandrla, with 196 alwdaxt tabes, 2£* and VW 
tblefc, triangularly spaaed 6»15/^6* center to center* this tank was 
sMaufeetured to eloee apeelfleattoa* by the Aadale Qarp* of Hiiladelphia* 
It serve* the purpose of providing a container for the beany water 
moderator and eeparated cylinders for the aeoossa&dation of the uranlua 
rod*, for the production of plntonlua* the uranium rods, I76 in 
nunber, properly sheathed in elunlnttn ehaatha and each aurrounded by a 
second alunixasa tube* to provide a 0*1* cooling water aanulua* hang 
freely in the aluainua tubee of the oallaadria* Sailorly, the ra w* in - 
iag 28 of tii* 198 tab** la th» oallandria ene uaed for 18 control rods 
and k ehuVoff reds* All the rod* * uraniun rods, oontrol rod* and 
»hut*off red* * are Intvrohangofthie* 

She uraniua rods, a* supplied, are id**?" overall in 
length and I •360* In dianatar* they war* fabricated la the Hoi tod 
States, by hot rolled proooss* 

Surrounding the oyllndrloal pile tank, successively, 
are the following! 

(a) an air gap lg" widej 



(b) a graph! to ring 9" thiok| 
(9) «n air gap afc* widoi 
(d) a graph! t« ring 21^" thlekf 
(•) «n air gay 1^" «td*i 

(f ) th« firot oootion of the a*«t Iron olde tborael 

ehield 6" thleki 

(g) en air gap 8" nid*f 

(h) tb* eooond Motion of the aide tber**l ehield 6" 

thiakj 
think* 

the 2£* air gap In. the graphite refleetor (iten (c) 
heboeen the too graphite rings ebo««)» io provided no * opeee in eiiieh 
to hang re&e eontelniag thoriun oarboaato* for the production of araai* 
m 2J3« the other oir gap* are provided for oooling and for eonvenienoe 
of orootion. 

the thorlvnt oarboneto rod* euro \»6&?* 0*8« and ar* 
aountad k* ooator to center in the gap in tho grophito reflector* A 
total of 92 could bo bong in tho available space* except that inter- 
ference alth Tarleua peraaaeat eebor or gao pipoo and eaqperiaontal or 
inotraaont holoa would reoulti thoroforo at loaot 12 thorioa oarbonato 
rodo oannot bo inverted* Occasionally when high intaaaitioa aro re* 
quired it all! bo nee*****? to lift eon* 13 nor* rod* oat of tb* re- 
flootorj aloe* certain experlaental bolo slug* aro pierced by rods. 
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which aust be renoved during 9xp«rin<mtatlon« 

taasdiately above the pile tank are three vertical 
section* of * water-iron thermal shield, each section consisting of 2* 
iron* 6" SgQ and It" iron, water*»eooled and gee-Tcntedi above thia 
theraal ahiold i« a 6 ft* thick concrete biological shield sade of four 
trays each ft* thlckf and this it severed by a too 'Water plate** 
of k" steel* Ail these sections are accurately keyed together and are 
pierced by 198 hales aeeuratoly aligned with the tuba* in tba pile 
tank* 

Above the a»ster plate there la a space 5 ft* high 
for the acco*a»detlo» of 1 cooling water manifolds and foadorai abut*" 
off rod controlling mechanism*! and reeks and pinion* for driving the 
control rode* 

Above thia apace* lor further protection against es* 
cape of radia'tloa* an iron-eater shield 16* thick: ia provided, with a 
circular center section pierced by two holes and so deviaed that one of 
these bales can be rotated to accurate alt grtsent ever any ene of the 
196 tube positions* 

the pile tank ie supported on an alunlnu* fraate with 
an alvtainwa tide skirt* which in turn recta on a bettoa thorns! shield* 
3*8* thick* watar-ooolcd and gns-vented, in four sections* each section 
consisting of 2* or k* iron* 6" B^Q and 2" or k* iron* Sfext below cornea 
the botton waster plate* of k m steel and below that a 6" nasonite 
ahield* All theae sections below the pile are likewise accurately keyed 
and pierced by 190 holes aeeuratoly aliened with the tubes in the pile 
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tank* 



fhe uranium rod aeaomblioa extend warn two to three 



feet below the bottom mater plate and are oonaeeted to oooling water 
exit aanifolde la a room below the pil« whieh la completely lined with 
3* of lead* She exit aanifolde are eonseoted to water main* whieh join 
te form a 20* exit mala* 

fhe whole etruotnre la about 3k* in diameter and 
etande about 28* above the floor level ofi the pile building • the bet* 



torn of the pile tank la 3« above tbe floor level* from the floor level 
of the room below the pile to the top of the tepmeet ahield meaeuree 



ho lea* providing for «e.ajr inaertlom of aompleei 

^m^a3Ek^^O)3i-b$^^m^ j(GWlWSB(l(^^b3a4fc a^fc&Jy(MJ'" flt^^ 4£(a^KoW9^$4MK!^ (fc^H^ ^6^feB(^ 

Inalde enda and 9" diameter at the enter «nde» previded with » paeuraatU 
meehanlan for rnpid aharglttf ond dlenharglagt 

2 thermal eolunna* 5*-9* aqware, stepped out te 6**8* 
eauare at the enter ecdei 

2 vertieal aeleetlen holee, 6" diameter* one at the 
inner end of eaoh thermal eolwsaf 

1 oentral thimble, whieh ia a vertieal 5f" I.D. 

9*lk 



Xhe eatperimantal faollitlea of the pile inelnde the 



following! 



5 radial 18* diameter ei tpei^ mon ' te l holeej 
IS radial J" diameter tt eelf«>enrved M experimental 
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tab* In the exact center of the aluminum pile taak» providing space for 
irradiations and experiment* at the highest intensity* 

In addition there ere IS instrument holes* ?§* in di«> 
ameteri also seme 2&* boles whleh were intended for instrument* twit were 
ieter deolded to be too small, end will be available for eae^rlnemtai 
purposes* 

there ere seme 756 iiuptrueeate outei.de the pile 
structure proper, for automata, eally tripping the pilot the largest eete* 
gory of these is fOk pressure eel tehee* located on 1?6 mater tubas, 
there ere also sons 1*1 ether inttruaents associated with the file which 
will sound alarm* or turn on lights* 

(3) ■ A *y t , ^, arl l > l ** * ■** «*tomelv» cooling water system 
has been provided* It was estineted that 14}0O Imp, OPM would be neeee- 
sary for cooling the uraalun rode alone if the wwndwrmt velocity, M ft* 
per sest* were need in nil the aanull* the system includes en 300,000 
Imp* gallons reservoir* with high pressure pumps to pump tbe meter 
therefrom through a 20* mala to ttit bender at the top of the pile, and- * 
head tank of 100,000 2»p« gallons capacity, floating on this lime, 3lj0 
ft* above the eater level in the delay tanks hereinafter mentioned* 
From the pile, the water flows through e 20* main to two 250,000 Imp* 
gallons delay tanks, whioh allow an hour eaeh for the decay of aotivi^r 
before the water is discharged to the river* Low pmam»% pumps are 
provided for use during shutdowns, and too differences in elevation be* 
tween the bottom of the main reservoir and the top level in the delay 
tanks and between this level and the tope of the uranium rod assemblies 
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in the pile will pro duo • at least a alow flow of cooling water even if 
all puaps should fail at once and the head tank should ba empty; eren if 
a pipe should burst between the main reservoir and the pile, a slight 
flow backward frost She delay tanks would result* Various alarm and 
tripping eirouits for pile shutdown would of course operate in oase of 
water or power failure* 



iliarles ineludet a heavy-water circulating and oooliag system, with a 
liquid level eoatroli a helium circulating *ad drying system a heavy 
water recombination system to recover decomposing heavy wnteri and cool- 
ing facilities for the* graphite reflector, the thermal shielding, the 
thorlun carbonate rode, and the shut-off rods* 



the equipment provided for the handling and storage of ureal «a rod and 
thoritai carbonate rod assemblies* Shis equipment includes t a large 
vertical lead container, some 35* bigh and weighing 35 tans! moans for 
transporting the container from the top of the pile to a concrete 
chimney (with 3* thick walls), located over ft water trenohi a laain-water 
trench, lj. f «-0" wide, extending 310 ft* out of the pile building} a hori- 
sontal oarriage, 35* long (with 2 rods capacity), on rails running the 
fall length of the trench (13' under water), with means for running one 
end of the carriage up into the ehlnney and transferring the rods from a 
vertical position in the container to a horizontally supported position 
on the carriage! two side water trenches, 12* wide, extending from the 
main trench to the plutonium and the J233 process buildingsi two storage 



In addition to this water cooling system, the pile aux* 



Another important and extensive auxiliary of the pile is 
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basins, ono 33**39 , *3% whiob oould store all the foil langth rods (176 
uranism and about 90 tboriua oarbonato) in oaa* of eaorgonoy, and tha 
©thar 13*-6 ,, x25 ,i » both losabed adjaoont to tha saala tranoh* 



thoriun oarhoaats and uraniuo rods taav* bean rea&taa fire* tha pile* it 
will be tamtmmtf to prfoess thorn ehoaloally for •attraction of tha final 
preduets* uranita* 253 and plntaniua. for bota aaberlala solvent •*» 
traetlon preeesses eill ba asod* differing of course is aothod and pro* 
oedure* 



raaim 233 K»* to ba obtained from tha therloa earbonate rods by tha so* 
eallod aenganese dioxide and eoluna extraction aothod. Thie preoeea 
consists, briefly* of* (a) dissolution and reno-val of aloeinuni (b) 
dissolution of tboriua carbonate* (0) reaovnl of ga. Pa 2J3 (oa isotope 

oaide* traataaati (d) solvent extraction of U233| (•) decay of 

protoaetlalua solutions* «ad (f) handling of aash solutions* 



eoapleted* daaision was made to change froa tha a a ng a n oso dioxide treave* 
aent and eoluan solvent extraction process to the ao-oalled °ethio-oarb n 
batob so Iran t extraction aathod which had baan under davelopaent for 
soma tiae* This dooision aas influenced by tha foot that supply pro* 
blaas and aa oh a nie al handling dlffiouities ailitatad against tha aanga* 
no as dioxide purification stop, the sole purpose of which is to permit 
subsequent eoluaa extraction to ba relatively froe froa bata activity bar 



d* Sxtraotlon Prooassaa* (Kefereneast lit, X3*) - Aftar tha 



(1) Uraniua 25} Frocoaa* * Ac first designed, tha a* 



Lata in 19U5* aftar tha design for tiili prooosa had boaa 
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the rwnoval of most of the isotope "15" • lixtrea* difficulty had boon 
experienced in obtaining iftiOg of the required purity and in sufficient 
aaount for plant operation* The now proeeae employs botch solvent ex* 
traotloa of Xa brief, the extraction is as follows i After re** 

movei of the aluainus jacket J^a JIaQg, the irradiated fhCOj it dissolved 
la SROj* and the solution is neutralised with ojanonia. the addition of 
sodiuw diethy341thlooe*be«ate feme a complex with the uremic* 2J3« 
this complex la then extracted by a bateh solvent process* using hexone 
ee the solvent* fine ehving is an Important advantage ef thie prooess* 
ae It has boon estimated that it will require less than em* hour* as 
compared with 10*15 houre required for the manganese epoxide treatment 
icad column OKtraotioiu 

A eentlnous column extraction process for has ales* 
been developed end is being adapted for eventual full scale use at the 
Chalk River plant* 

The *ethlo«earb* process uses the sane red handling and 
dissolution steps as were previously designed for the manganese dioxide 
and column extraction method* In fact* meet of the services provided 

ip5^*e? ^fel^^e^ ^^^K2?i^*nj^ftn^ ^pQP^^^B^^s^tl'K J|W((Biifc^JCIrt^^s^ ^nnl^^ii^WCe^j^^dls^ ^^J^^^^^^^^nJJ^n^s ^o^si^^^^l^P^ft^^W^ ^k.^I 

the greater volume of eolutioa to be handled in decay storage, as that 
solution in the new process wlU eontain the thorium es well as the un- 
deeeyed Isotope "13" • 

(2) Plutonian Process* - As originally proposed* the 
plutonium extraction process would parallel the extraction process* 
The same type of rod handling and dissolution would be used, and similar 
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building would be required for housing the prooess* The solution mould 
be delivered as a saturated OIIH ablution, and two batch extraction pro* 
cesses have been studied* "The Trigley Process" end ''the £ther*Trlgley 
Proeeat". Both these processes use trtglyooldiohlQride ("trigley'*) end 
oar bom tetraohlorldei the latter pro ocas utea ether to renove the bulk 
of the urauiua before using the M Trigley*, thereby reducing both the 
number of operations and the volume of waste solutions* 

It is proposed* at least for initial operations* to use 
the Trigley Process* which may be described* briefly, as follows* The 
rod is dissolved in MOy The resulting solution is saturated with 
WiyfOj and the solvent is extraeted with "Trigley"* This solvent ex* 
tracts the plutonium* some of the uranium* and seise of the fission pro- 
ducts* The extract Is then passed over saturated S^SQ^ solution which 
renoves aost of the uraniun and fission products* leaving the plutoniaa 
In the solvent* Although ten methods (bismuth phosphate and ferric 
acetate) have been developed for the final purification of the plutoni- 
urn* at the end of December 19(46 it was still undecided as to which to in- 
stall in the plant* 

Investigation has shown that the extraction properties 
of "Trigley* depend upon the presence of "ispurlties** as yet unidenti- 
fied, in the solvent* These "impurities* appear after the solvent has 
"aged% and therefore it seems probable that they are decomposition 
products of "Trigley"* An empirical process for "aging" the "Trlgley* 
has been developed and it is felt that the extraction as planned can be 
made to work satisfactorily* 
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Development work has also proceeded oa a oontlnuaua 
©ounter-eurrent, oolm «xtmotion oathodi moomrhilo, beoause of tho 
large volume of waste solution* produced by the Trigley Process, waste- 
storage facilities have been provided and attempts have been oontiauad 
to dors lop the so-ealled Bthar-Trlglay Prooeess (which would reduee tha 
volume of tha waste solutions, as previously no tad.) 

a. general Layout* (Beferenoe* 14*) - Jhe plant comprises 
noro than 60 buildings and other facilities, laoatad on tha alto on tha 
Ottawa Blver previously described* 

Among t&e mora important afethe items in tha general layout 

arei 

the pile building, and various auxiliaries (tha pile building 
la m5*xlU*a35* high* a 25 ton orane, with elear lifting height of 65» 
fran taw floor* runs tha fall length of tha building) § the varioua 
ehenletry, phyeioa* and other Ubomtorteai 

the dissolving and extracting huildlnga and Trariou* auxiliary 

faailitleai 

the power houaa and atthatatiom 

tho sain work ehop and various other shops* 

the water treatment plant and various experinantal water 

buildings* 

the main reeervolr and various tanksf 
the sewage disposal planti 

the administration building! the gate housaf the atedioal and 

i 

Hologloal huildlnga j the cafeteria, garage, firehouse, and various 
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other 8«rrio« facilities^ 

the H ZBBP* building (S<*« par. 5» horolnafter). 

f » Seep RiTttr Tillage* * The Tillage for the workers a* the 
plant, Doop Rivor (••• subparagraph b. above* "Site"), was planned te 
provide housing for 500 operating worker* of Defense Industries United 
and 170 workers of the actional Sowar oh Council* wad their famillet* 
Primarily because of an increase ia the sice ef the operating staff (now 
estlaated at about 620) housing facilities are at a preaiun* There are 
now well over a thousand pernenent inhabitants* fhere are 90 peiwanent 
houses with one*fsnily* two-family, or four-feaily units in eaehf also, 
about 170 "War Tii*e Houses** wostiy of four room units* have been roved 
fro* other sites In Canada and re~ereoted at tfre villagei 12 dormitories 
ef a bunk-house type have been provided for payroll personnel* A Staff 
a»tel provides eeoonmodations for 200 persons* with lounge rocne, recre- 
ation rooms and dining hall* lbs village ales eon tains 1 a general 
eafeterief a shopping sen-tori a garage* a ooausunity hallf a grawaer 
•ohoolj a library; tennis oourtsj and other faoilltios necessary for an 
isdependont town (References* lit* 13) * 



been constructed by lTaser*Braee (kKapauy under subeontraot frost Defense 
Industries United (*&«I.I* H ), of Canadai it was originally planned that 
D.2.L. also operate the plant* in cooperation with the N*It«C#* who would 
perform the experiment ■» but the Atosde Bnorgy Control Board (which was 
instituted by the Canadian Atonic Energy Control Aot of I$£j6) assigned 
the responsibility for operating the plant and research facilities of 



g« C onsumption and. Operating Contra o tor s* • The plant has 





Chalk River to the H«R«C» Actually, the Canadian goveruBeiit , » con- 
struction contract with D«I»I« will be terminated whan tho chemical 
plant a ara esentlally ooapleted* whi+e the operating contrast will be 
terminated whan the pile and ita accessories have passed tha initial 
operating stage (Reference i 15, p» 25)* Fraeer*Brace Co* started eon* 
itruofcion in September 19& and tha pile and Ita equipment were tamed 
over officially to D.I.L* en 15 Auguat (Sefcreneet 15* 9* 3)* 

5* "Zero Energy gaaoncnttal Pila''» or *WB? n m • aa tha design a* 
the Canadian pile pilot plant proceeded* with ooatlzioue ent&ve as- 
sistance from t3aa> Ifttlted statea, it soon became evident that it would ha 
lapoeelble ta meet tha target data which, had been set for completion, 
February 19U5* principally baaaaaa of the complexities of design and tha 
liadtad sise of the ataff* She national Reeeareh Council accordingly 
propaaed that construction be undertaken of a "Zero Energy Exponential 
Pile" at Chalk River* to pro-vide much-needed enparienee and information* 
before the pilot plant would be in operation* The {felted Statea repre- 
sentative* seriously questioned ttoe advisability of thia proposal* for 
the following rea const it night not be peaaibie to construct the 
amah in advanee of the larger planti the ZIP night interfere with the 
progreaa of construction on tha larger plant* because of the United n- 
mount of heavy water available it would be necessary to transfer the 
heavy water fro* the analler to the larger pile before the latter oould 
be fully operated* and there would be danger of leasee of material in 
punping heavy water betawen the tee plants* and tha value of the snallar 
reacting unit in comparison to an exponential experiment was 
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questionable. Goner al Gro r»s wrote a letter to Sir J««e« Cbndidck in 
Korenbor 19W*# raiolng theee points (Befereneet 16)* The proposal was 
finally agr««d be, however* upon the inatstcnee of the Canadian group, 
but subject to the condition that tho construction and operation of the 
ZSBP would 1a no no/ Interfere with or delay tho do sign on* ooaatruottoa 
of tho pilot plant {Bafereneei 8)« 

She delay* In ooapletlon of tho pilot plant* which have u»- 
queetloaably boon long and amorous* cannot bo attributod to tino opoat 
on tho iSBBPf on tho othor hand, the opotmtioa of tho 28£F hao oertaiuly 
boon of bonofit to those at tho project* providing the* with a wealth of 
iafernatlea and experience, and the Shi tod Statoo shares indirectly in 
these benefits* because of tho wore efficient and effective oporation of 
tho pilot plant which oan bo entloipated* 

Operation of tho started on 7 September X5^i5 it hao 
operated alaoat continuously ainoo (Refaroaoet 5)* It i« the first 
chain reaching pllo to bo operated outside the Baited States* 

Do normal operctioa tho ZKE? uses about $ tono of heavy water and 
3§ ton* of urealum natal* It was designed and built to oporato at about 
l/io watt power output, and whoa tho ohala reaction was ottabliohod 
(when tho multiplication factor* K* booano g*>ceter than 1)* it wae found 
that tho critical volume wae exactly that predicted from ealealatioas* 
lAtor tho shielding was iaeroaood and It booamo possible to oporato tho 
pllo continuously at 3*5 watts without exceeding tho beleranece for an 
sight hour exposure* for periods of tho order of minutes the pile has 
boon flashed to power levels of 30-50 watts (Baforeaoesi 17* 13)* 
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Xhe eocctruotlon and operation of the SiSSf are briefly do sort bed 
In a publication of the national P.«saareh Couneil of Canada* S&vlilea of 
Atoale Energy* entitled "tha l*w £n»rgy Pilo at Chalk Hirer* J?«Z>« - 207, 
a Laatara BeHrered at the Ruelear Fhyeiee Conference* abntreel* 5 Sep- 
tenber I9t|6 # by B» W» flargeat*, dated i Sheik Strer* Ontario, 25 So* 
veaber I9fa6 OBeferonee* 17)* 

She principal feature* of tha pile say be deeerlbed aa folleaet 
An aluMlam tank, 6*-? ia diameter, 3»-6" high, vita dishad bot- 
tom* ia eaapeaded at the top directly* and oentrally* fro* a ahallow 
atraotarel steal box* whioh ia supported high aba** the floor on four 

eater* tha ateel box. vhieh ia coated eith 0*010" ataiaiaaa stool, ia 
divided lata ooaparteontei a aqoara central oospaurtaent ow the open 
top of tfaa tank* from ableh a lattice of atwaiva rede ia euapeadedj aad 
four narrow eoapertaent* at the aided ohieh hoaea the mechanical oon- 

roda la o«i»blo of variation within oartaia Unite* tha Individual 
rede, amde up of short rode ttaeked aa to tha doairad height ia almttmai 

which bridge the opaa top of tha teak* the ataal bease aire plated with 
copper* nickel and ohrenltai to prevent eorroeioa* 

tha central oempertaetit of the ebeel boa ia eloeed aith a eenare 
lid and geeket after the lattice of oranine rode ia eaapeaded from the 
bee** Inside* She teak ia ourreuaded by a grophite rafleoter around ita 
•idee and underneath* In a baaaaont under tha pile there la a f iifahlag 





system for drying tho tank* and for pumping end storing the heavy water* 
fhe storage tank it of atalnlees steel.* The heavy-water level within 
the reaetor may he raised or lowered by operating a stainless steel 
gear-type pump, which can be run in either direction* 

Other items of etjuipaent ineludet a "soram value", or large gate 
value, which nay be need to dump the heavy eater into the storage tank As 
a last resort, in ease the power runs aweyt facilities for passing hot 
air through tha eloeed system and freeeing out the moisture in a re* 
frigerating unltf taw sate of four shut-off or emergeney eontrol rods* 
of oadmiua seated steel tabes* and their operating woehaataaai four 
operational eontrol plates* of cadmium coated steel* suspended in the 
gap beteeen the aide, of the tank and the graphite refleetor, and their 
operating mechanisms! and the main eontrol board* 
6* Pro gress and Costa* 

a* Cowplotlott EM** * lb has beam stated in a previous 

s 

paragraph ttoe* the design and oonstruotion of the C anadian pile pilot 
plant was subjected to many delays, principally because of the asm* . 
plexitlee of the design and the limited site of the staff, the first 
completion date set, February 19^/ proved to be utterly unattainable, 
the completion date was tab forward to January 1&6* then bo Beeember 

and finally to Jfcreh l9t»7# whieb was beyond the termination of the 
Imnbattan Distriot History (Reference* 5)» A* of 31 Doooabar X9U6» how* 
ever, the design and eonetruetion were very nearly completed and the 
start-ap of operation appeared to be definitely in sight* 

b* Costs* * She total cost of the Canadian pile project has 



RESTRICT DATA 

ATOMIC EM^Gr^T 1946 



9BttJfWnriHFORMATlOM 




not yot boon dotondnod* Prior to 1 Soeaafeor 19U5 ihroo aaeoaaaira ctti- 
utii of tho ooastraotioa ooot hod boon aada, inoraooltig progressively 
Aran 5 to U to 18 million dollaro* and Or* iluffaaa aapraaood hl« 
paraonal opinion (aa of i Baooabor 1,^5) that tho total oonatruotioa 
ooott oxoluoivo of tho oeat of tho hoavy aatar which hot boon looaod by 
tho Qsitod Statoo, would raaah $22,000,000 (Raforoaooi lit)* 

of tho projoet aaouatod to $BQ 0 l4& 0 QQt> 0 with ooaaitaoata at that tSato a- 
awasttaf to t^y^OQO* Ihooo figaroo lnoludo oapo&aaa allooatod to tho 
townalto of Baa* Birw as wall ao to plant ooaatraatlon, oto«t tbay do 
not inoludo tho ooot of tho hoavy wator* Tho mm of thoee ttguraa, 
$21,232,000, iadioatoo that Br« ifeffaaa*a pradiotiea ana not far oat of 
tha nay, and that it aay ovoa bo ojosoodod ahan tha- final ooata ara 
kaoaa* (Rofnronooi 1$, p* 26*) 

At tha nana tSaa, tho ninthly opoyatlag ooato vara anttaabod 

aa follows* 

naat ^26^972 
Soanaita 11.692 

Allewaneaa for iaoroaood labor ooata, oontlagonoiao* ato«« rainod tha 
eotiaatod aonthly aapanditnraa to #370»QQG» »r aa annual total of 
*U,liliO,ooo« (soforaaaa* 15, p* 28*) 

7* Benoflto to tha Ufa! tod fltataa* - fha baaaflto whiafc ara ax- 
pootod to aooorao to tha Tfaitod Stataa froa thia pro^oot tnainda 
(aafaroaoot 8)1 
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a. jffipnroB a mt of flsaUo ta&torlal» - 9or example* under a 



tentative agraaaaat* the 'Oaited Statee eill, IT desired, receive a sub- 
stantial portion of the production of 3253# on* of the tan major 
produete expeeted to he obtained from the pile* 



Seme featuree of tho propoeed pile, la whieh it differs: from the piles 
eonatrueted la the 'United States* partleularly in providing. In a 
thimble at tho canter, a conveniently accessible apnea of- high flux, may 
make it possible to obtain mere efficient promotion of seme dealred 
isotope** for example, direst production of P52 aoureee may bo poo** 
alble* instead of eeparatlon from largo <juaikti©a of irradiated eulphur* 



oantral high-flux spaee rof orrod to above sould bo that it eould bo used 
for high-l'lttx Irradiations bp* Qtalted Statae aoiontiot*. Tho Sttional 
Reeeareh Counoil of Canada hao expreeeed complete vlllingseee to allow 
sueh un of its faeilltiee* An important example of uee of theae high* 
flux Irradiations would bo tho production of trwiouraaio and poealbly 
other elements by etteeeeelve neutron oaptaroa where the intomodiate 
aubatanoee ar* abort-lived* A high flux ia obvloueiy meeeaenry* 



various typea of experimental holea in tho Canadian pilo will provide 
research faoilitioa ehioh nay ba aoparior to those in any existing 
United States pile* It ia iikoly to be tan yeara before similar faolli* 
ties become available in the lilted State a* 



b* Bffloioat production of aoate radloootivo lea topes* - 



o» aigh-flux jr radi a-. t i o» a» - A former adTantago of the 



d* SayerSxental faoilitioa, - Be thermal oolumna and the 



o* fleaoral OTlontiflo ^ infogmtion * • i&teh 
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of the operational and axparinsontol information whloh will be forth- 
ooning fron the Canadian pile nay be of direct iatereat and utility to 
the Obi ted States projeot* Suoh infoynatioa nay iavolvo, for examples 
prodaetioa of in a thorite* blanket (breeder and converter pile*)* 
ehesdeal extraction of U233j effeete of high lorel Irradiation on na* 
terlala (heavy eater and aaay other eubetaaeee}* biological data to sup- 
plenent the Halted States infomatiero* •upplenontwry inforaatlon en the 
production and uee of tracers* and result* of pore research In may 
phaeea ef the atonle energy scionnS** 

f • gonparatlvo efflolancy* * Xofenation eiil be available 
to the United Statae ae to the ef fieleney of the water-oooiod, heavy* 
mter-eaoderated type ef reaetor oonpared with other type** ae to* eon* 
struetlon costs* production of fioeile materials* versatility (oonrorti- 
blllty free) researeh to production neee)t fluxes* plant lifei etc* Thle 
eae one of the najor oonalderatlone vhleh Influenced the original 
deelelon to build the Canadian pile* 
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la C*w§da*§ Senate Sepert So* 12U, 79th Cenpaas, 2d Section, pages 
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and 19 septeMber l&ltt O&aaatflad Files of mjor General L. IU Oreves* 
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Colonel A# W« Sielsen, transmittod by 1st Ind#, 6 February I9u7, to lat- 
ter dated 27 January igttf, from Colonel u« 0* ilaywnod Jr., A*B*C* t to 
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A*£*C* files* Washington, 8* G. 
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Oreves, Washington, £J# C. 
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D* C« 
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by Or* Oeorge J»* 9eil* U* S* Scientific Representative* Chalk Hiwr 
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34* "She Canadian Hie Pilot Plant • Interim Bapert on design and Con- 
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1 Pceenber 1&5 - »*«• 4) 1 Copy So* 2 of 6 (36 pages) in asnheb* 
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15* Report by Br* George I*» Sell for eeek ending U Ifcy lg^&* a«B*C* 
Files* Washington, P* C 

16* 58»eraadun from SSnJor Horace S. Bsnbow to Files* dated ? Bovenber 
l$kk$ Subjaot "dieting 1 Hove&tber l&b in 3feahiagton* D« C** Between 
General £» X* Sreves* Lt* Col* A* Y« Peterson. Dr* W» 3£*taen* Br* 
John R# Bofitean, and lajor floraee 3* Benbow" t Copy in Sfonhattaa 
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17* "National Research Couneil of Canada - Division of Atonic Snergy * 
The lam Energy Pile at Chalk River - ?*i>«-207 * A Lecture Delivered at 
the Unclear Phyeies Oonferenee* Montreal* 5 September 19**6 - by a* »• 
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sifiedi mnhattan District History files* Washington* D» C. 
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MaMROTiffl DISTRICT HIST CRY 
BOOK I, - VOLUME 4, AUXILIARY ACTIVITIES 

Chapter 10, The Oak Ridge Institute of Nuclear Studies 



1* Oenera^ . - Important factors at Clinton Engineer tfarks U 
securing and retaining trained scientific and teehnioal pereaanel ha 
been the unique and epeeialiaed reeeareh eqalpnent and facilitlee, i 
the oppcrtunitiee there for learning new fundamental scientific tool 
and for working with highly skilled specialists in various fields el 
nuclear science, ffhlle snoh training has been informal and incident 
to the prinarr objectives at Oak Ridge, there was a general feeling 
that institution of formalised instruction of contractors* seientifl 
personnel on a graduate level would assist in obtaining scarce techs 
manpower and be of general overall benefit to project reeeareh activ 
ties* Of the three operating areas at Oak Bidgo, Clinton Laboraterl 
had devoted by far the greater part of its efforts to fondanontal re 
search, and consequently it has been Inevitable that the operating c 
tractor, the Monsanto ChenleeX Conpany, would be more directly Inter 
ed in snoh graduate trainiag. In the fall of 1$45» therefore, the 
Monsanto Ccopany and the District arranged for the University of Ten 
to conduct graduate courses at Clinton Laboratories for the Laborate 
own scientific personnel* In an effort tonaake these educational op 
portunities available to all Clinton Sngineer Works in general, and i 
to atlanlsts closer liaison between Oak Ridge activities and the re» 
prograns of neighboring universities* the University of Tennessee eai 





ft seating of southeastern university representatives early in Deceal 
1945* In addition to providing graduate courses at Oak Ridge, it w 
a gr ee d at the nesting tint neighboring institutions should he propaa 
te participate in and to utilise wherever possible the special reset 
facilities available in Oak Ridge, and that faculty saenbers and eta* 
froa these universities should serve as a desirable reservoir of bd 
"rotating" and peraanent manpower to help staff the District's labos 
torios. It was aainly beoause of its interests in the last-naned ot 
ive that the District encouraged f creation of a definite orguniaatic 
prepsred to function as a liaison agency beteeen Oak BIdge and neigh 
ing universities* During 194&» vith District sponsorship and appro? 
the group evolved into a corporation called the Oak Ridge Institute 
tfuclaar studies, representing a growing nunber of associated southea 
universities, end Intended eventually to function under a fornal con 
tract as an advisory agency, coordinating relations between the i>iat: 
and the various neaber institutions. At the close of thic history, ; 
Deceaber 1946, a prslialaary oontract for these services had been dtt 
and subnitted by the Institute to the District* Further action was 1 
held in abeyance pending review of the entire situation by the Atoslx 
Energy Cossdsslon* 

"^tSSSMSSB* ** On 5 Decenber 1945 the University of Tennessee sponsored 
a "Conference on Research Opportunities in the Southeastern United 
States" at Knoxvllle to considers (a) the potentialities at the Clin 
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Engineer Works for aoadenio reoearoh graduate training, (b) mutual t 
to be derived free cooperation between the Governsent facilities loo 
end neighboring universities, end (e) reea^endetione for future «et 
The District Engineer, nenbsre of bis Research Division staffs easeeu 
from the District's looal operating^^tractoar organisations* rasaero 
solentista fron Oak Ridge and neabers of the faculties of twenty-odd 
southeastern universities attended the all-day session. At this tla 
an Xnterla Connlttse was formed under the ehalsnenahip of Professor 1 
Pollard* University of Tennessee, to draw up a definite prograuB for i 
action* Xt was felt that representatives should be appointed fro* m 
of the aooperating institutions to asset *t Oak Ridge as soon as posed 
to draft speolflo proposals for the program. In particular, it was 
eapheslssd that the Oak Ridge researeh faeilitlse should be utilised 
stlwiwl sting graduate eork In nuclear solenee untie? the direction of 1 
cooperating universities la the region (Reference! 1, la Appendi* to 
Chapter) . 

3. Wm PJLflffl fcttttftfo <tf ftMltMr ffttiltet* - Professor Po 
arranged with the District for a eenferenee of the various represents 
to be held 27*29 Deeenber 1945 at Oak Ridge to formulate a definite 
progran of action* Sons fifty scientists net for this three-day eerli 
of dlaousslens during which various ooonittees wore appointed, oonfen 
and prepared rceoeaendatlons covering the several objectives desired* 
Scientists frets the staff of the District Research Division eooperatec 
with the visiting profess rare to fern coouittees on Organisation, Admix 
stration, Issaediate Needs* Engineering, Medicine, etc. At the final fl 





an nbcecutive CcHsnittee was elected, with Professor Pollard as Chains* 
to effeot the recoamendatlotts of the several ecsnlttees* Dr. JP. V. 
MeDanlel, Chief of the Research Division's Technical Branch, aas ehoi 
Seeretary^reaaurer and played aa important role during the foUowinj 
aonthe in coordinating the District* a relations with the ajobryoaic at 
•oelatlen. At this tine, after considerable discussion, it was unani 
agreed to call the new organisation "The Oak Bide* Institute of Hucli 
Studies" (Referensst 2). 

%3m jfoattftrt* ,aad frto Qtfc ^djff fmnnm tv §M 

In general, the Oak Bid** conference had been concerned with ten sept 
and distinct subjects* (a) long-range prograa for establishing the 
Institute itself and (b) the lnoedlate nrchlen of providing graduate 
at Oak Ridge to resident scientific and technical personnel* The set 
of these tan objectives was, and oontloned to be, of acre direct into 

pe r son nel at Clinton Saglneer Works* I&mediately after the general ( 
Ridge neeting, the newly-appointed Executive Ceaaittee convened and i 
pointed a special eonnittae on Graduate Education, hsadad by ftrefessc 
K. h, Herbal of the University of Tennessee, to follow up a positive 
program for Instituting courses at a graduate level at Oak Ridge undc 
the auspices of the University of Tennessee* It was agreed that the 
probles would be best handled by this institution because of its proa 
Scientists fron the three Clinton Engineer forks operating areas and 
of the University of Tennessee faculty oonprised the nembere of the C 
Education Coanittee (References 3)* 
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5. MnWiihlMff^ fflf %l^gj^Laaaaa«« M Earlier, in the : 
of 1945, tha Monsanto Chsaical Ctaxpany, with District support, had 
arranged to provide graduate Instruction for Ita scientific parsons*: 
fay tha University of Tennessee faculty on Clinton Laboratories » pros; 
At tha 5 January 1946 nesting of tha Graduate Education CanBittee, 1 
aaa decided to supplesent this program and conduct eoursaa at each m 
thraa Clinton Rnglnoer Works operating areas* Classaa were to ba sol 
for both working and nooM w ark lng hours* depending on tha convenience 
tha various partlas concerned* Ko employees* hoeever, it nan felt, i 

Idfl^ ^P08^ e^^s^jpjjbl*(ee^ ^flPCflj^Jft ^fe^^^^3^^^B3S^^I^^^ fl^JJ^ftQ*^^" ijft ^^J^afi^lP e^r e?e^fl^JW^ jJ^J38^MPSe^e^ JpBP^^^jj^^^IPl 

aero approved by tha district on 31 January 1946* subject to tha inft 
approval of tha aaparata contractors* Since they vara essentially oj 
< *rgwiiiati*tiSf both tha Carbide w"A Carbon Chemicals Corporation and 
Tennessee Saatean Corporation found It undesirable to rearrange thel 
sohadulas to permit employees to attend courses in their respective < 
during ragolar corking hours. Tha Sansante Company, hoeever, emese 
faollltlaa at Clinton Ubaratorles sere essentially for rasearoh and 
sent, oooparated readily in tha progran* &tajn*nile, tha University 1 
nassoe aade arrangsnenta for a sehedole of graduate courses to be oa 
duoted at the Oak Bidga High School in order to serve the needs of a 
other interested graduate students ia the vicinity* This progran op 
at Oak Bidga eenetirrently with the University *a regular spring quart 
13 March, with an Initial enrollaent of 166 students* Qraduats eoua 
oontisued to be held under litis progran during the remainder of 1946 
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The parallel graduate progran being oonducted for Monsanto enployeei 
Oek Ridge also uas continued under University of Tennessee sponsor*! 
during the rewalndor of the year. The Inauguration of the Clinton 
Laboratories Training Frograa in the fall of 1946, under the superrS 
of Or* Frederick Seits, however, has in a large aeaeure supplanted 1 
need for the University's apeoial prograa in the Monsanto operating 
facilities. By SL Deeesber 1946 «©»t of the Oak Ridge graduate stud 
ooneentrated at the High School (References t 4 end 5) • 

lamrtom QUfffittft ot ifaaUtat* of timlmie fffrafllffj 

at the tiae of the establishment of the Executive Conaittee in Deeea 
that body ess authorised by the university representatives to sake a 
desirable arrangeaents with the District and its operating contracts 

Executive Conadttee formally presented to the District, cm 3 April 3 
a susjeery of veriens funetions which it was proposed that the Znstit 
anouxa perronu rosso wore* 

a* To serve as a ooordinating liaison agenoy between th 
Distriot and the Oak Ridge research lahoratoriea for* 

(1) Adequate scientific staffing of the laboratorie 

(2) Loan of individual university staff neabsrs to 
laboratories for special technical problems. 

(3) Use of laboratory faoilities at Oak Ridge for 
academic research sponsored by the universities* 

bV To service and expedite requests by participating 
universities for Qovemaent assistance in the forger's own research 
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program by» 

(1) Investigation and raeoraoencUtian, in an advisos 
capacity, to the Dietrictj 

(2) Investigation of existing proposed and possible 
facilities for sueh research esong the participating univaraitieaj ■ 

(3) Sncoursgeasnt and assistance in negotiation of 
contracts between these institutions and the Qoveroaent, (Reference 

7. Ptafrrtffft , AHfffgyeJL at , ^fffUTKI* * general objectives 
enumerated in this proposal and the specific procedures outlined by 
Institute for obtaining then sere fornally approved by the District 
12 April 1946* Onder this authorisation the Znstltute was to infers 
separate regional universities, end such others as night later ami 
with the group* of the nature of its activities and ess else to not! 
tfaent 

to classified inf ornatlon and for possible visits to Qeveranent label 
torles could henceforth be screened through the Institute (except fst 
eases which dearly did net concern it) for correlation, review and 
reeonnendatlen for appropriate action by the District* 

b. ill participating universities should furnish the Xhi 
with lists of their qualified scientists who in the future night desj 
tot 

(1) Take leave of absence for full-time employment c 

Oak Kidge* 

(2) Accept continuous enploynent at Oak Ridge for si 
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periods of tins to conduct research at the request of the District. 

(3) Accept research positions with a Qoveraaent 
laboratory at Oak Ridge for the purpose of joining in the fundasaent 
research prograa of the laboratory while continuing as employees of 
university or universities with which they were affiliated* 



experimental work not directly connected with the District research 
development program but which could be carried out only at Oak Ridg* 
facilities (References 7). 



the aavcativv Cotodttee^ aotlyitiea In pursuing then were contained 
the "Report of the Etaeoutive Coanittee* circulated 1 Jane 1946 to tl 

^5^4i^&^e^J^3B^fcib*^a^J 4^JOe^^S^t^5^1^fc^e^383ej^ je? 2^5^^^ ls^sY^^dej^^0^ ^ft^^ <t^e^^Jp(^ ^jff(fc^^ ^^^^v^et^9^9"^le> ■ ^jS 

Institute's existence in a statement *A Huolear Research Institute i 
Oak Ridge" prepared by the Conaittee and published in the 14 &u* 19 

for the Executive Committee and other neabers of the Institute te vi 

, . .... ■- ■■* ■■ ■ 

the various laboratory facilities at Clinton Engineer Porks so that 
night be f tuBiliar with current and potential research progress of wh 
the installation was capable. 

8. Zsm&tlitok , tt* , • gfrffBCff&l* - in order to function effect* 
it was felt that the Oak Ridge Institute of Hueleur Studies should 
foroalise its relationehip to the Manhattan District by a contract 
definitely specifying the respective advisory and educational sorvio 
which it would perform* Prior to the preparation of such a proposal! 



(A.) &ake use of th© research facilities at Oak Bidj 



The general objectives of the Institute and a reviei 





active work at this tins* President Graham was electod Chairman of 
Board of Directors and tharoby automatically became President of tlx 
Corporation, Other aewbers of th« now Board wort Dr. Frederick Soil 
Carnegie Institute of Technology, Dean 0. 8. Pegraa, Columbia Univej 
Dean Srneat Cfoodpasture, Vaaderbllt medical School, Dr. P. M« Gross, 
University, and Dr. W. 0. Pollard. No further formal aeetlng* of tt 
Council or its directors were held during the remainder of 1946* Fu 
activities were dependent upon the negotiations and completion of a 
tract between the Institute and the District (References 9)* 

Id. .ggrMfflHiBw^ag llW^ta^onj. - The following U Inatituti 
ware participants la the Oak Ridge Institute of itoolear Studies as c 
October 1946» the date of the organisational meeting of the Council 
the last formal meeting prior to the end of 1946* 



Alabama Polytechnic Institute, Auburn, Ala. 
University of Alabama, Tuscaloosa, Ala* 
Catholic University of America, Baahlngton, D» C. 
Duke University, Durham, 9. C, 
leery University, Atlanta, 0a* 
Oecrgia School of Techaclcgy, Atlanta, 0a. 
University of Kentucky, Lexington, 3y» 
Louts tana State University, Baton Bouge, La. 
University of Morth Carolina, Chapel Hill, »• C. 
University of Tennessee, Knoxville, Tena. 
fulaas University, Hew Orleans, La. 
University of Texas, Austin, Tex. 
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Vanderhilt University, Nashville, Tenn, 
University 0 * Virginia, Charlottesville, Va, 
IX. Contract Nogotlationa. - Oa 31 October 1946, Dr, Pedlar 
representing the fatecutiva Conmlttee, submitted to Colonel Nichols j 
draft of a contract between tho District and the Institute, based a 
original August Proposal as aodified by Colonel Siehols* reeoanende' 
of Id Septenber* It was felt that tho draft should serve as the bai 
for further discussion loading to a final contract suitable to both 
parties. S$xm the transfer of District activities fron the Mar Dej 
Beat to the Atonic laergy Conalasian wen Intending, however, furthej 
action on the natter was accordingly postponed until the new olvilii 
agency cculd review the entire prograB* 
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SAioutea of Meeting of Southeastern Univeral- Research Dii 
Um at Knorrllle on 5 December 1945, *$*» 
search Opportxaiiti«a in the Southeast. " 

Minutes of the Oak Ridge Conference, Oak Ridge * 1 
Institute of Ifttclear Studies, 27*39 Dee. 1945. 

letter from Dr» 9* (I. Pollard to Col. K. 0, " 
Mchola, 14 January 1946. 

Msweraadww from Dr. P. »• itoDaalal to fllea, » 
subject* "Oak Ridge Institute for ffuolear 
Studlea," 6 February 1946* 

Letter froa Br* V* &• Pollard to Col. E. E. fl 
Kirkpatriak, 13 febraary 1946. 

letter fro* Dr. W. 8. Pollard to Col. K* D. " 
Nichols, 3 April 1946, 

Letter Iron Lt. Col. A. ?. Peteraon to Or, ** 
9. Q, Pollard, 12 April 1946. 

Letter froa Br* 3* 8. Pollard to Col, K« 0. n 
iUchola, 7 August 1946* 

Letter froa Br. iff. a* Pollard to Col, £• D. ■ 
Itiohola, 31 October 1946* Inclosing draft of 
proposed contract* 
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